Enzymatic characterization of interferon-induced antiviral GTPases murine Mx1 and human MxA proteins.
Interferons induce a number of different proteins which mediate the antiproliferative, antiviral, and immunomodulatory functions of interferons. Interferon-induced Mx proteins, which confer resistance to influenza, vesicular stomatitis, and measles viruses, contain consensus GTPase sequence elements. Insect cell-produced purified murine Mx1 and human MxA proteins were found to hydrolyze GTP with Km = 65 microM (Vmax, 7.1 min-1) and 62 microM (Vmax, 3.1 min-1), respectively. The GTPase activity of Mx1 and MxA proteins was strictly dependent on Mg2+ ions. Murine Mx1 protein was inactivated at 10 degrees C lower temperatures than MxA protein. As analyzed, by filter binding assay, Mx1 protein (at 1 microM) showed a relatively high affinity for GDP (Kd = 1.0 x 10(-7) M) and approximately 340-fold lower affinity for guanosine 5'-3-O-(thio)triphosphate (GTP gamma S) (Kd = 3.4 x 10(-5) M). The Kd values for MxA protein were 2.0 x 10(-7) M for GDP and 5.9 x 10(-6) M for GTP gamma S, showing approximately a 30-fold affinity difference. ATP, UTP, or CTP did not inhibit the Mx protein-dependent GTPase activity, suggesting that Mx1 and MxA proteins are highly specific for guanosine nucleotides. In conclusion recombinant nuclear murine Mx1 and cytoplasmic human MxA proteins show clear differences in their enzymatic activities and nucleotide binding characteristics. How these differences influence their cellular functions and antiviral potential is presently not known.